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(57)Abstract 

PROBLEM TO BE SOLVED: To achieve a method for evaluating a 
vehicle intake sound that can suppress costs for measuring facilities 
and at the same time can drastically improve an evaluation 
accuracy. 

SOLUTION: Adjustment is made so that sound near the throttle of 
an engine 2 nearly matches sound near a connection part for 
mounting intake system parts being located at the exit of a speaker, 
when the sound near the throttle is inputted to the speaker for 
vibrating it. The measured data of the intake sound being measured 
by vibrating the speaker where the sound near the above throttle is 
inputted are subtracted from the measured data of the intake sound 
of an actual machine, when an engine is actually working after the 
intake system parts are assembled to the engine 2 for calculating a 
correction value, and then the above speaker is vibrated and the 
correction value is added to the intake sound measured value of the 
suction system parts being measured for evaluation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It adjusts so that abbreviation coincidence may be carried out [ sound / for inhalation-of-air system 
component mounting / at the loudspeaker outlet when inputting the engine sound near the throttle, and this sound 
near the throttle into a loudspeaker, and carrying out excitation of the loudspeaker / near the connection ]. 
Subsequently From the measurement data of the system inhalation-of-air sound in engine working attached to an 
engine, inhalation-of-air system components Correction value is computed by attaching said inhalation-of-air 
system component in said connection, and deducting the measurement data of the inhalation-of-air sound which 
was made to carry out excitation of the loudspeaker into which said sound near the throttle was inputted, and 
measured it Then, the evaluation approach of the car inhalation-of-air sound characterized by evaluating by 
seasoning with this correction value the inhalation-of-air sound measured value of the inhalation-of-air system 
components which were made to carry out excitation of said loudspeaker, and measured it. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the evaluation approach of a car inhalation-of-air sound used for 

evaluating the inhalation-of-air sound at the time of engine rotation of a passenger car etc. 

[0002] 

[Description of the Prior Art] In recent years, the noise-reduction demand of an automobile is increasing also 
compared with before, and a reduction demand is coming out also about the inhalation-of-air sound at the time of 
engine rotation as one of them. And it has come to be observed also about the evaluation approach of an inhalation- 
of-air sound with development of the inhalation-of-air system components of the low noise. Here, an inhalation-of- 
air sound points out the radiation sound which the sound generated when air generally enters into a cylinder 
transmits inhalation-of-air system components, and generates from the tip of an air intake duct The firing method 
(system inhalation-of-air sound measuring method) and the motoring method are learned as an approach of 
evaluating current and an inhalation-of-air sound. The firing method is the approach of actually attaching inhalation- 
of-air system components to an engine, making an engine work, and measuring a system inhalation-of-air sound. 
Measurement of a system inhalation-of-air sound has measured 1 0cm of inlet right when equipping an engine with 
an air-intake-duct assembly like drawing 1 , and the sound of 45-degree location. Although the motoring method 
also actually attaches and measures inhalation— of^air system components in an engine, the approach of making 
rotate an engine by the motor and measuring the inhalation-of-air sound is taken. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the describing [ above ] firing method became what has a 
very large-scale measurement facility, although evaluation precision was good, and it had the difficulty which also 
attaches highly the costs which measurement takes. It is because it needs to be furnished for making an engine 
work. On the other hand, the motoring method needs engine reconstruction, and on a large scale, the measurement 
facility of what requires a man day does not become, but can hold down facility costs. However, it was the thing of 
only turning a motor and the evaluation precision was not so good. 

[0004] This invention solves the above-mentioned trouble, and it aims at offering the evaluation approach of the car 
inhalation-of-air sound which can raise evaluation precision sharply, holding down the costs concerning a 
measurement facility low. 
[0005] 

[Means for Solving the Problem] That the above-mentioned purpose should be attained the summary of invention 
according to claim 1 It acjjusts so that abbreviation coincidence may be carried out [ sound / for inhalation-of-air 
system component mounting / at the loudspeaker outlet when inputting the engine sound near the throttle, and this 
sound near the throttle into a loudspeaker, and carrying out excitation of the loudspeaker / near the connection ]. 
Subsequently From the measurement data of the system inhalation-of-air sound in engine working attached to an 
engine, inhalation-of-air system components Correction value is computed by attaching said inhalation-of-air 
system component in said connection, and deducting the measurement data of the inhalation-of-air sound which 
was made to carry out excitation of the loudspeaker into which said sound near the throttle was inputted, and 
measured it Then, it is in the evaluation approach of the car inhalation-of-air sound characterized by evaluating by 
seasoning with this correction value the inhalation-of-air sound measured value of the inhalation-of-air system 
components which were made to carry out excitation of said loudspeaker, and measured it 

[0006] If it evaluates by seasoning with correction value the inhalation-of-air sound of the inhalation-of-air system 
components which were made to carry out excitation of the loudspeaker and measured it like invention according to 
claim 1, since an influenced part of the helmholtz resonance which takes place only when inhalation-of-air 
components are attached to the system will also be considered, accurate evaluation is attained though a 
measurement facility is simplified. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the evaluation approach of the car inhalation-of- 
air sound concerning this invention is explained in full detail. Drawing 1 - drawing 8 express one gestalten, such as 
equipment used for the evaluation approach of the car inhalation-of-air sound of this invention. The explanatory 
view of the equipment with which drawing 1 measures the system inhalation-of-air sound of a certain inhalation-of- 
air system components, the explanatory view in which drawing 2 shows the situation of the gain acljustment of an 
equalizer, Drawing 3 uses the graph after the gain aojustment of an equalizer, and drawin g 4 uses the engine sound 
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near the throttle. The explanatory view which is carrying out inhalation-of-air sound measurement by the 
loudspeaker excitation method, the measurement contrast graph of the inhalation-of-air sound and a system 
rnhalation-of-air sound according [ drawing 5 ] to the loudspeaker excitation method of drawing 4 , The 
measurement contrast graph of the inhalation-of-air sound and system inhalation-of-air sound by the loudspeaker 
excitation method when drawing 6 attaches inhalation-of-air system components with another graph of correction 
value and drawing 7 f and drawing 8 are the measurement contrast graphs of the inhalation-of-air sound amendment 
data and the system inhalation-of-air sound which seasoned the inhalation-of-air sound of the loudspeaker 
excitation method of draw ing 7 with correction value. In addition, that it is with the system in the graph of drawin g 5 
~ drawing 8 means a system inhalation-of-air sound, and that it is with excitation means the inhalation-of-air sound 
by the loudspeaker excitation method. 

[0008] The evaluation approach of the car inhalation-of-air sound of this invention is performed by the following 
procedures, for example. First, an air hose 11, an air cleaner 12, and a certain inhalation-of-air system components 
1 equipped with the air-intake-duct 1 3 grade are actually attached to an engine 2 as the first actuation, and the 
system inhalation-of-air sound at the time of engine rotation is measured ( drawing 1 ). The continuous-line graph 
of drawing 5 expresses the measurement result of the system inhalation-of-air sound at the time of this engine 
rotation. Measurement of an inhalation-of-air sound measures 1 0cm of inlet right of the inhalation-of-air system 
components 1 , and the sound of 45-degree location like illustration. A sign 3 shows an inhalation-of-air sound 
measuring instrument. 

[0009] Next, the sound near the throttle of the system engine 2 is measured like drawing 2 (the second actuation). 
And it adjusts so that abbreviation coincidence may be carried out [ sound / for inhalation-of-air system 
component mounting / at the loudspeaker outlet when inputting the sound near the throttle of this system engine 2, 
and the near sound of this throttle 4 into a loudspeaker 5, and carrying out excitation of that loudspeaker 5 as the 
third actuation, / near the connection ]. The sound near the throttle and the sound near the connection are made 
specifically in agreement by adjusting the gain of an equalizer 7. A sign 8 shows a magnetic tape recorder among 
drawing 2 , and a sign 9 shows amplifier. In addition, the converging section extracted from the loudspeaker 5 for 
excitation in the shape of a cone is formed in a connection 6 that the inhalation-of-air system components 1 which 
it is going to measure should be made easy to attach. Drawing 3 shows the graph which made the sound near the 
connection (loudspeaker excitation) in agreement with the sound near the throttle (system) in this way. In addition, 
the 4-cylinder engine is used with this operation gestalt. Therefore, torque fluctuation occurs in 2, 4, 6, and — time 
(count changed to engine 1 rotation), and the noise is emitted by oscillating legal force. Although it is called the 
secondary component [ 4th / 6th ] of rotation of this, each graph of drawing_3 expresses this secondary rotation 
and the 4th near sound [ 6th ]. Each graph of drawing 5 - drawing 8 also corresponds to this secondary rotation and 
the 4th order [ 6th ]. 

[0010] Then, an inhalation-of-air sound is measured by the loudspeaker excitation method using said inhalation-of^ 
air system component 1 and the sound near the throttle (the fourth actuation). In detail, after attaching said 
inhalation-of-air system component 1 in a connection 6, the magnetic tape recorder 8 which recorded the sound 
near the throttle of the system engine 2 is reproduced, and it amplifies with amplifier 9, applying the gain adjustment 
which the equalizer 7 mentioned above in this, excitation of the loudspeaker 5 is carried out. and the inhalation-of- 
air sound of the inlet of the inhalation-of-air system components 1 is measured ( drawing 4 ). The broken-line graph 
of dr awing 5 expresses the result of having measured the inhalation-of-air sound by this loudspeaker excitation 
method. 

[001 1] Then, correction value is computed by attaching the inhalation-of-air system components 1 in the above- 
mentioned connection 6, and deducting the measurement data of the inhalation-of-air sound which was made to 
carry out excitation of the loudspeaker 5 into which the sound near the throttle was inputted, and measured it from 
the measurement data of the system inhalation-of-air sound in engine working obtained by said first actuation (the 
fifth actuation). If drawing 5 explains correction value, it will deduct the value of the inhalation-of-air sound by the 
loudspeaker excitation method from the value of a system inhalation-of-air sound expressed with the continuous 
line and only this correction value will be graph-ized, it will become like drawing 6 . It is because the inhalation-of- 
air sound measured value in a loudspeaker excitation method will induce gap between the system inhalation-of-air 
sound measured value of engine working if computing this correction value limits to the approach of measuring an 
inhalation-of-air sound by the loudspeaker excitation method using the inhalation-of-air system components 1 and 
the sound near the throttle. That is, if an air hose 1 1 , an air cleaner 1 2, and the inhalation-of-air system 
components 1 of air-intake-duct 1 3 grade are attached and measured, since the situation where only the case of 
engine working forms the cylinder of an engine 2 in the resonance device of helmhortz exactly, and attenuates an 
inhalation-of-air sound will occur, a difference is shown as both measured value. Using drawing 9 , when attenuation 
of this inhalation-of-air sound is explained a little in more detail, it is as follows. In a certain cylinder a, an inlet valve 
b opens, and when a piston descends and air is inhaled, a sound occurs. This emits a sound as an inhalation-of-air 
sound through a surge tank c an air hose an air cleaner - an air intake duct (I of drawing 9 ). However, it is at the 
next time (moment), and if the inlet valve e of other cylinders d opens (RO of drawing 9 ), this cylinder d will cause 
attenuation of nothing and an inhalation-of-air sound for work of the resonance device of helmhortz. According to 
the inhalation-of-air sound measurement by the mere loudspeaker excitation method, since phenomena, such as 
attenuation of the inhalation-of-air sound in such engine working, do not happen, gap was produced and inhalation- 
of-air sound precision has been made low. This gap is expressed in the shadow area of drawing 5 . So, in this 
invention, an influenced part of attenuation of the inhalation-of-air sound in engine working etc. is computed as said 
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correction value, and inhalation-of-air sound precision is raised. 

[0012] Like ****. correction value is computed and the inhalation-of-air sound measured value of the inhalation-of- 
air system components 1 (for example, thing which changed the air-intake-duct 1 3 grade) wished that inhalation-of- 
air sound data will be obtained by said loudspeaker excitation method at last after an appropriate time is taken. 
Drawing 7 is the inhalation-of-air sound measured value by the loudspeaker excitation method of the inhalation-of- 
air system components 1 which made a duct change, and shows this with a broken line. In addition, a continuous line 
is system inhalation-of-air sound measured value among drawin g 7 . Then, inha!ation-of-air sound measured value 
by this loudspeaker excitation method is seasoned with correction value (here simple addition), it considers as 
inhalation-of-air sound amendment data, and these inhalation-of-air sound amendment data are used for evaluation 
of a car inhalation— of— air sound. The brokenHine graph of drawing 8 expresses the inhalation—of— air sound 
amendment data which added correction value to the inhalation-of-air sound measured value of the loudspeaker 
excitation method of drawing 7 , and shows the result which laps with the system inhalation-of-air sound measured 
value expressed with the continuous-line graph mostly. The value ( drawing 6 R> 6) of correction value does not 
happen, but expresses with the above-mentioned loudspeaker excitation method a part of the helmholtz resonance 
generated only when inhalation-of-air components are attached to the system influenced (based on a cylinder etc.). 
A usually unreproducible phenomenon is made refreshable and gap of a peak with system inhalation-of-air sound 
measured value stops therefore, almost producing inhalation-of-air sound amendment data (loudspeaker excitation 
method data after amendment) by the mere loudspeaker excitation method by applying this correction value to the 
inhalation-of-air sound measured value obtained by the loudspeaker excitation method. Evaluation of an inhalation- 
of-air sound with a high precision which actually attaches and makes an engine 2 the inhalation-of-air system 
components 1 , and is equal to a system inhalation-of-air sound in this way can be performed. And once it grasps 
this correction value, one after another, it is made simple, and it is highly precise and inhalation-of-air sound 
evaluation of new inhalation-of-air system components can be obtained. 

[0013] Thus, the evaluation approach of the constituted car inhalation-of-air sound can raise the evaluation 
precision sharply by seasoning a loudspeaker excitation method with the above-mentioned correction value. 
Therefore, it is wide opened from the burden which an engine 2 is made to work and measures an inhalation-of-air 
sound, and it is useful as the evaluation approach of a car inhalation-of-air sound, and, moreover, drastic reduction 
of evaluation costs and large mitigation of an evaluation man day can be attained. It contributes to compaction and 
the cost reduction of the product-development period of the inhalation-of-air system components 1 or various 
engines 2. 

[0014] In addition, in this invention, it is not restricted to what is shown in said operation gestalt, but can change 
variously in the range of this invention according to the purpose and an application. This invention can respond not 
only to the inhalation-of-air system components 1 of an operation gestalt but to the various engines 2 and 
inhalation-of-air system components 1 grade. 
[0015] 

[Effect of the Invention] Like the above, the evaluation approach of the car inhalation-of-air sound of this invention 
demonstrates the effectiveness which could lessen measurement facility costs, could raise evaluation precision, and 
was excellent 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi^ejje 



2006/02/17 



TH1SS PAGE BLhWA (uspto) 



JP.11-304658.A [DESCRIPTION OF DRAWINGS] 



1/1 ^—is 



* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the equipment which measures the system inhalation-of-air sound of 
inhalation-of-air system components. 

[Drawing 2] It is the explanatory view showing the situation of the gain adjustment of an equalizer. 
[Drawing 3] It is a graph after the gain adjustment of an equalizer. 

[Drawing 4] It is the explanatory view which is carrying out inhalation-of-air sound measurement by the loudspeaker 
excitation method using the engine sound near the throttle. 

[Drawing 5] It is the measurement contrast graph of the inhalation-of-air sound and system inhalation-of-air sound 
by the loudspeaker excitation method of draw ing 4 . 
[Drawing 6] It is the graph of correction value. 

[Drawing 7] It is the measurement contrast graph of the inhalation-of-air sound and system inhalation-of-air sound 
by the loudspeaker excitation method at the time of attaching another inhalation-of-air system components. 
[Drawing 8] It is the measurement contrast graph of the inhalation-of-air sound amendment data and the system 
inhalation-of-air sound which seasoned the inhalation-of-air sound of the loudspeaker excitation method of drawing 
7 with correction value. 

QDrawing 9] It is the explanatory view of the attenuation device of an inhalation-of-air sound. 
[Description of Notations] 

1 Inhalation-of-Air System Components 

2 Engine 

4 Throttle 

5 Loudspeaker 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 9] 
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